Between September 1996 and March 1999, a total of 135 fish species in 43 families were recorded from the mangrove estuary of Sikao Creek, Trang Province, Thailand, using two sizes of beach seine and a bag net. A checklist of the species is given, with preliminary descriptions of their assemblage structure. In terms of the number of species per family, Gobiidae was the most diverse (28 species), followed by Leiognathidae (11 species) and Engraulidae (10 species). In terms of individual numbers, Engraulidae, Leiognathidae and Ambassidae were the most dominant, whereby the 20 most abundant species comprised 88.5% of the total number of individuals collected. The fish assemblage structure was compared with published accounts of other tropical Indo-West Pacific mangrove estuaries, and found to be similar to those of tropical Australia. Although a grater number of species were recorded from Sikao Creek than in comparable studies in other geographic regions, all of the studies were similar in that they have relatively few species that are clearly dominant in abundance.
INTRODUCTION
Mangrove estuaries are considered to be important as nursery or feeding sites for many fish and prawn species, including those species of commercial importance. Previous studies in Australia have shown that fish assemblages of mangrove areas differ from those in adjacent habitats, such as seagrass and sandflat, and that species' richness and fish abundance and biomass in mangrove areas are greater than those in adjacent habitats.
1,2 Although Robertson and Duke have reported a higher total species' number in seagrass/sand habitats than in mangrove habitats, fish abundance was still much greater in the latter. 3 Mangrove forests are a dominant feature of South-East Asian coasts, but are presently subject to pressures resulting from industrial and aquacultural development, and wood-chip production. 4, 5 Detailed knowledge of the role of mangrove areas for fishes is required for the management of both the former and coastal fisheries. However, studies on fish assemblages in mangrove areas in South-East Asia have been very limited to date. [6] [7] [8] [9] For example, Satapoomin and Poovachiranon have provided a check list of fishes (including 232 species) collected from mangrove areas along the west coast of Thailand, but with only a brief description of their assemblage structure. 9 Chua has listed 81 common fishes caught in the Ponggol estuary in Singapore, with a brief account of those that are most predominant, 6 and Chong et al. 7 and Pinto 8 have reported relatively high species' numbers from Malaysia (119) and the Philippines (128), respectively; however, only a list of the 10 most abundant species was included in the former and an overall species' list was omitted from the latter.
The present paper provides a list of fishes col-
Original Article
Fish fauna of the Sikao Creek mangrove estuary, Trang, Thailand lected from a mangrove estuary in Trang Province, Thailand, as well as preliminary descriptions of their assemblage structure. Similarities in assemblage structure with other Indo-West Pacific mangrove estuaries are also discussed.
MATERIALS AND METHODS
The study site, Sikao Creek estuary (7∞32¢N, 99∞20¢E), which is a medium-sized (main channel length approximately 5 km) mangrove estuary, is located in Trang Province on the west coast of Thailand (Fig. 1) . The forest, which is dominated by Rhizophora apiculata, has been designated as a protected area and is relatively undisturbed. Intertidal mudflats with mangrove fringes and sandymud beaches lacking mangroves, but neither seagrass beds nor coral reefs, occur in the immediate vicinity of the creek mouth. The estuary is subjected to semidiurnal tides with a tidal range of 1.0-2.5 m. Sampling was conducted approximately three times a year: March (dry season), August/ September (middle of wet season) and November/December (end of wet season) at six fixed stations (stations 1-6) located from the mouth to the upper reaches of the creek (Fig. 1 ). Salinities at sampling varied from 10 (wet season) to 30 (dry season) in the upper reaches of the creek, but remained relatively stable at the creek mouth (28-32). Water temperatures varied from 26∞C to 34∞C, often being higher at the creek mouth than in the creek reaches, but no seasonal trends were apparent. Fishes were collected using a large and small seine, and a bag net. Size, sampling session and total number of operations for each net are shown in Table 1 . The small seine net collected mainly small-sized fishes, and the large seine net collected larger, more mobile fishes. Many small creek branches of less than a few meters width, from which the water drained completely at spring low tides, occurred throughout Sikao Creek. The bag net was used to catch fishes which entered such a branch at station 4, the net being set at the mouth of the small branch at slack high tide, thereby catching the fishes which sought to leave the branch on the ebb tide. Captured fishes were preserved in 10% formalin and identified to species' level whenever possible, following mainly Kottelat et al., 10 Mohsin and Ambak, 11 Munro, 12 Nakabo, 13 and Smith and Heemstra. 14 A few species remained unidentified and several juveniles could be identified only to family or genus level. Among the unidentified juveniles, Scomberoides sp. and Secutor sp. were not considered to be separate species because they appeared most likely to be 15 The number of individuals of each species was counted. As the main aim of the present study was to describe the overall assemblage structure of the Sikao Creek estuary, variations in the assemblage structure among seasons or stations were not analyzed.
RESULTS
The list of fish species caught in the Sikao Creek estuary, together with the number of individuals of each species, is given in Table 2 . A total of 135 species in 43 families were recorded, of which 94 species in 32 families were caught by the small seine, 90 species in 35 families by the large seine and 50 species in 25 families by the bag net. In terms of the number of species per family, Gobiidae was by far the most diverse (28 species), the next speciose families being Leiognathidae (11 species), Engraulidae (10 species), Carangidae (six species), Mugilidae, Hemiramphidae, Ambassidae, Siganidae and Tetraodontidae (five species each).
In terms of individual numbers, Leiognathidae, Engraulidae, Ambassidae, Atherinidae and Adrianichthyidae were dominant ( Table 2 ). The most abundant species collected using the small seine were Stolephorus indicus (Engraulidae), Hypoatherina valenciennei (Atherinidae), Ambassis vachellii (Ambassidae), Secutor megalolepis (Leiognathidae) and Gerres erythrourus (Gerreidae); those by the large seine being A. vachellii, S. megalolepis, Leiognathus decorus (Leiognathidae), Thryssa hamiltonii (Engraulidae), H. valenciennei, L. equulus (Leiognathidae) and Escualosa thoracata (Clupeidae). Fresh and brackish water species Oryzias javanicus (Adrianichthyidae) and Neostethus lankesteri (Phallostethidae) dominated the bag net catch, followed by A. vachellii, Stolephorus chinensis (Engraulidae) and T. hamiltonii. Of the 20 most abundant species overall, four each belonged to Engraulidae and Leiognathidae (Table 2) . These same 20 species also comprised 88.5% of the total number of individuals, the least abundant 100 species together making up less than 6% of the total number.
Relative abundance of each family was compared for the catch by seine nets. For the comparison family names were revised with those presented in Nelson. 15 The species' richness for the most speciose families (more than four species) in this and comparable studies is listed in Table 4 . The numbers of species in the families Leiognathidae, Ambassidae and Tetraodontidae were highest in the Sikao Creek estuary, followed by Australian mangrove estuaries, and were lowest in African mangrove estuaries. Conversely, Synodontidae, Lutjanidae, Lethrinidae and Mullidae were more diverse in African (Kenyan) mangrove estuaries, most of the component species being reef associates; hence, their high species' numbers may reflect the proximity of coral reefs. 19, 20 The study with the greatest number of species in common with the present study was at Embley, Australia (35) followed by Trinity, Australia and Mombasa, Kenya (16) .
In terms of abundance of the fish collected using seine nets, Leiognathidae was the dominant family in both the present study and that at Trinity, Australia (Fig. 2) . A predominance of leiognathids has also been found in trawl samples taken in mangrove estuaries in the Philippines 8 and Papua New Guinea. 23 In contrast, gerreids and plotosids dominated the African mangrove estuaries (Fig. 2) . Although Robertson and Duke collected fishes in four tropical Australian mangrove creeks using sampling gears comparable with those used in the present study (a small seine with 3 mm mesh and a larger seine with 18 mm mesh), they listed only the 30 most abundant species collected from mangrove, seagrass and sand habitats. 3 Nevertheless, the fish assemblage structure of the mangrove habitat in their study appears to be similar to that in the present study. About half (13) of the species listed by Robertson and Duke 3 are also recorded in
DISCUSSION
The species' richness of a mangrove system depends upon the size of the system, in addition to the diversity of habitats, proximity to other systems and nature of the offshore environment. 16 The total number of species (135) recorded during the present study was greater than the highest numbers recorded previously in other mangrove systems of similar size (e.g. 128 species in both Alligator Creek, Australia 17 and Pagbilao, Philippines. 8 See also Robertson and Blaber 16 for review). Of the species collected in the present study, at least 43 were not listed by Satapoomin and Povachiranon, 9 who reported 232 species from mangrove areas along the west coast of Thailand. In all, a total of 275 species are now recognized from mangrove areas in that region. This high species number when compared to other mangrove systems may, at least in part, reflect the rich shore fish diversity of the East Indies, being the richest in the world. 18 In the present study, although a high number of species were found, the assemblage was dominated by relatively few species. This is consistent with the findings of similar studies in other geographic regions. 3, 19, 20 To compare the assemblage structure of fishes in the Sikao Creek estuary with that in other tropical Indo-Pacific mangrove estuaries, recourse was made to publications that included a full species' list and abundance of each species (number of individuals, % composition of catch, or catch per unit effort based on number of individuals). To minimize bias arising from differences in sampling gear and habitat, catches from sites similar to the Sikao Creek estuary, using comparable sampling gear, were selected and species' number and relative abundance of each family noted. These selected habitats and gear are listed in Table 3 . 
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P Tongnunui et al. 19 ); GK, Gazi, Kenya (Kimani et al. 20 ). Fig. 2 Relative abundance of the dominant fish families collected using seine nets in Trang, Thailand (TT) and other tropical estuaries in the Indo-West Pacific. TA, Trinity, Australia; MK, Mombasa, Kenya; GK, Gazi, Kenya.
